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(54) FUEL CELL FASTENING APPARATUS 

(57)Abstract: 

PURPOSE: To facilitate a work to disassemble a cell stack by facilitating 
a work to take out the cell stack after fastening it by upper and lower 



fastening boards without removing a fastening apparatus. 
CONSTITUTION: A cell stack 1 is sandwiched between upper and lower 
fastening boards 2 and 3 and given needed fastening surface pressure. 
The upper and lower fastening boards 2 and 3 are coupled together by 
means of bellows 4 placed around the battery stack 1. The upper 
Fastening board 2 is moved upward or downward in accordance with the 
expanding or contracting movement of the bellows 4. The bellows 4 
produced expanding or contracting force through driving by a driving 
apparatus 5 placed outside to perform the expanding or contracting 
operation. When the bellows 4 contract, the upper fastening board 2 is 
attracted toward the lower fastening board 3 to fasten the cell stack 1. 
\/Vhen the bellows 4 expands, the upper fastening board 21 is moved 
upward so that it is separated from the cell stack 1 to release the 
battery stack 1 from its fastened condition. In this condition, the cell 




stack is easily taken out. 
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DLAIMS 



;Claim(s)] 

!Claim 1] In the equipment with a bundle of the fuel cell which sandwiches a unit cell and binds it tight by the 
clamping plate of the upper and lower sides of the cell stack formed by carrying out the laminating of the more 
:han one An elastic actuation means to connect between the clamping plates of said upper and lower sides so 
:hat you may make it located in the periphery enclosure of said cell stack, it may be arranged between the 
:)lamping plates of said upper and lower sides and the force of vertical movement may be applied to said upper 
clamping plate by flexible actuation, Equipment with a fuel cell bundle characterized by having the external 
driving means which carries out flexible actuation of said actuation means. 

Claim 2] Equipment with a fuel cell bundle according to claim 1 characterized by constituting so that an upper 
clamping plate may carry out a pressure welding to the field of a cell stack by contraction actuation of an 
actuation means and said upper clamping plate may ** balking and a top from the field of said cell stack by 
expanding actuation of said actuation means. 

Claim 3] In the equipment with a fuel cell bundle which sandwiches a unit cell and binds it tight by the clamping 
)late of the upper and lower sides of the cell stack formed by carrying out the laminating of the more than one 
Equipment with a fuel cell bundle characterized by equipping two or more elastic connection members by which 
he other end was fixed to said bottom clamping plate while having been arranged in the periphery enclosure of 
>aid cell stack and fixing the end to said upper clamping plate, and this connection member with the external 
Jriving means which generates a shrinkage force or the expanding force. 

Claim 4] Equipment with a fuel cell bundle according to claim 3 characterized by being constituted so that a 
connection member is constituted by bellows, this bellows may have internal pressure decompressed, and may 
contract by actuation of an external driving means, or it may be pressurized and it may elongate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment with a fuel cell bundle which can perform easily 
removal actuation in the case of starting equipment with a fuel cell bundle, especially taking out a cell stack 
outside. 
[0002] 

[Description of the Prior Art] Conventionally, as equipment with a fuel cell bundle, as indicated by ** JP.58- 
128674,A While preparing the airtight sliding section in a well-closed container in fixing with the rod with a bundle 
which connects between **** which has arranged the cell proper to the laminating both-ends side, and 
and containing in a well-closed container Arrange a driving gear to the exterior of this well-closed container, and 
a rod with a bundle is made to penetrate from the airtight sliding section to the exterior. As indicated by the 
thing and ** JP.60-163378.A to which it carries out movable [ of the rod with a bundle ] in the direction of 
bolting of a cell book soma with a driving gear through the penetration section While supporting the piece of 
press to the clamping plate (vertical end plate) by which the cell stack has been arranged up and down To the 
thing and pan into which connect with by the elastic member which has arranged between the opposite both 
ends of this piece of press along the side face of a cell stack, and a cell stack is made to compress with the 
tensile force of this elastic member ** Attach a pressure plate in the upper part or the lower part inside the 
container which stores a fuel cell at one as indicated by JP,64-3971,A. Attached this pressure plate and also 
equipment with a bundle is attached in a side at a container and one. It attaches in the rod of a pressure plate 
and equipment with a bundle, a fuel cell is pinched between maintenance bases (bottom clamping plate), and the 
thing of the structure which pushes up a maintenance base and binds a cell proper tight with the equipment with 
a bundle arranged in the cell stack lower part is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned equipment with a cell bundle, it releases from 
the condition of having bound the cell stack tight, and there is a case where he wants to take out outside. In 
such a case, with the conventional equipment of each above-mentioned official report indication, equipment with 
a bundle must be first removed fi^om a cell stack, a cell stack must be taken out after it, the removal activity 
takes many time amount and efforts, and the problem that an activity is troublesome arises. Also when setting 
and binding a cell stack tight to equipment with a bundle, the same problem arises. 

"0004] The purpose of this invention is to offer the equipment with a bundle which can perform easily actuation 

i/vhich removes bolting from the condition which bound the cell stack tight, and is taken out outside. 

:0005] 

iMeans for Solving the Problem] An elastic actuation means to connect between up-and-down clamping plates 
so that the description of this invention may be located in the periphery enclosure of a cell stack, and may be 
arranged between up-and-down clamping plates and the force of vertical movement may be applied to an upper 
clamping plate by flexible actuation, Adopt a configuration equipped with the external driving means which carries 
Dut flexible actuation of this actuation means, flexible actuation of an actuation means is made to perform using 
an external driving source, and it is in the point which movable was made to carry out in the vertical direction, 
and separates from a cell stack or enabled it to bind an upper clamping plate tight by this. According to one 
configuration of this invention, the elastic connection member which connects an upper clamping plate and a 
Dottom clamping plate, for example, bellows, can constitute an actuation means. When a connection member 
consists of bellows, by the drive of an external driving means, bellows has internal pressure decompressed, and 
contracts, or it is pressurized, and elongates. 
:0006] 

.Function] Since according to the configuration of above-mentioned this invention flexible actuation of the 
actuation means can be carried out only by operating an external driving means from the exterior of a cell book 
soma and an upper clamping plate can be moved up and down simply by this, by making an upper clamping plate 
jpper-** and making it secede from a cell stack, a cell stack can be bound tight, and it can release from a 



condition, and can take out outside easily. Moreover, it can set to the condition of liaving bound the cell stack 

tight with the reverse procedure, easily. 

[D007] 

[Example] Dra wing 1 and drawing 2 are the front views of the fuel cell power plant in which one example of this 
invention is shown, and two drawings show different operating state. Drawing 3 is the perspective view of the 
fuel cell power plant in which one example of this invention is shown. In addition, in drawing 1 - drawing 3 , the 
principal part of a fuel cell power plant, i.e., the principal part of the equipment with a cell bundle concerning this 
invention, is shown, and the detail structure of a fuel cell and the constructional detail of a periphery have 
omitted illustration. 

[0008] In drawing 1 - draw ing 3 , the cell stack 1 carries out the laminating of two or more unit cells, is formed, 
is pinched by the upper clamping plate 2 and the bottom clamping plate 3, and is bound tight. And it is contained 
by the non-illustrated well-closed container. Between the comers which correspond by two or more bellows 4 - 
- arranged so that the up-and-down clamping plates 2 and 3 may meet the periphery enclosure of the cell stack 
1 is connected. Bellows 4 — has the work which generate a shrinkage force or the expanding force, and force 
the upper clamping plate 2 on the field of the cell stack 1 by the contraction actuation, and the upper clamping 
plate 2 is made to upper-** by expanding actuation, and is made to separate from the cell stack 1 by the 
forward reverse drive of a driving gear 5. Bellows 4 — Upper limit and a lower limit have fixed to the upper 
clamping plate 2 and the bottom clamping plate 3 through the up-and-down attachment bases 4A and 4B. And 
the up-and-down clamping plates 2 and 3 and bellows 4 — are considered in reinforcement and connection 
structure so that the clamping force of bellows 4 — at the time of binding the cell stack 1 tight generated by 
contraction can be borne. 

[0009] The driving gear 5 which carries out flexible actuation of bellows 4 — is arranged in the exterior of the 
above-mentioned well-closed container (un-illustrating). The driving gear 5 is constituted by the oil hydraulic 
cylinder or the air cylinder. The driving gear 5 is connected to attachment base 4B of each bellows 4 through the 
communication trunk 6. Each bellows 4 receives the driving force of a driving gear 5 through attachment base 
4B, and carries out flexible actuation, 

[0010] After setting the cell stack 1 on the bottom clamping plate 3 of the inside from bellows 4 — in the 
above-mentioned configuration where bellows 4 — is expanded as shown in d rawin g 1 , a driving gear 5 is driven, 
and it is bellows 4. — If internal pressure is decompressed, it will contract from an expanding condition. Then, 
the upper clamping plate 2 can draw near to the bottom clamping plate 3 side from the raising condition location 
shown in drawing 1 , as shown in drawing 2 , the field of the cell stack 1 is touched, and this is forced by the 
predetermined force. Thereby, the cell stack 1 is inserted among the up-and-down clamping plates 2 and 3, and 
is bound tight by predetermined compressive force. In this case, the clamping force given to the cell stack 1 by 
the up-and-down clamping plates 2 and 3, i.e., the clamping pressure force of bellows 4 — applied to the cell 
stack 1 according to a shrinkage force, is adjusted so that a predetermined value required to acquire the 
property of a fuel cell may be reached. 

[0011] A driving gear 5 is driven from the condition which is shown in drawing 2 on the other hand when 
removing the cell stack 1 for decomposition of the cell stack 1 etc. and which was bound tight, and it is bellows 
4. Pressurization of internal pressure expands bellows 4 — from a contraction condition. Then, the upper 
clamping plate 2 is bellows 4. — Since it upper-** and secedes from the cell stack 1 according to the expanding 
Force, it is raised from the cell stack 1 like drawing 1 in the upper part. And the cell stack 1 is released from a 
Dolting condition. It is bellows 4 after it and about the cell stack 1. — If it takes out from between, ejection to 
bhe exterior of the cell stack 1 can be performed easily, without removing equipment with a bundle. 
.0012] According to the equipment with a cell bundle of this example, bolting and separation / release actuation 
of the cell stack 1 can be easily performed only by operating the driving gear 5 arranged outside, and the 
sjection activity of the cell stack 1 can be done, without removing equipment with a bundle. Therefore, the 
ajection activity of a cell stack becomes easy. 

:ooi3] 

.Effect of the Invention] According to this invention a passage clear to the above explanation, it can carry out, 
A^ithout being able to move an upper clamping plate up and down simply, being able to perform easily bolting and 
separation / release actuation of a cell stack by the upper clamping plate, and the ejection to the exterior of a 
zel\ stack removing equipment with a bundle only by external actuation of an external driving means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing one example of the equipment with a ceil bundle concerning this 
invention, and the condition of having pulled up the upper clamping plate is shown. 

[Drawing_2] It is the front view showing one example of the equipment with a cell bundle concerning this 
invention, and the condition of having bound the cell stack tight is shown. 

^Drawing 3] It is the perspective view showing one example of the equipment with a cell bundle concerning this 
nvention. 

.Description of Notations] 

1 Cell Stack 

2 Upper Clamping Plate 

3 Bottom Clamping Plate 

t Bellows (Actuation Means) 
5 Outdrive Unit (Means) 
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